35 1 Vol.35 Supp.1
2016 5 Chinese Journal of Rock Mechanics and Engineering May 2016

XRE' 2 EFE BEA' B’ EEF EiwK BHOX'

(1. 430071
2. 430072)
(TBM) TBM
TBM TBM
( 17 ) TBM
TBM
TBM TBM TBM
(TBM)
U 45 A 1000—6915(2016)  1—2766—21

Research advances of tunnel boring machine performance prediction models for
hard rock
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Abstract With significant sensibility to the varying geological conditions and enormous financial investment in
the earlier phase of tunneling project predicting of TBM performance accurately with special geological
conditions has a crucial importance for selecting tunnel construction method arranging construction schedule and
assessing excavation cost. In this study the hot topic on research advances of TBM performance prediction models
both at home and abroad are systematically reviewed firstly and the widely adopted ones are introduced detailedly.
The results based on the statistical counting of the occurrence frequency of rock mass properties and machine
parameters used in 17 models including theoretical models and complex empirical models show that the
dominating rock mass properties affecting TBM performance include discontinuity spacing intact rock uniaxial
compressive strength o angle between the discontinuity and tunnel axial tunnel diameter and rock brittleness

etc. And the main machine parameters contributed in the performance predictions are mostly thrust per cutter
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rotating speed of cutterhead cutter diameter cutter spacing cutter tip width and angle of contact area between
rock and disc cutter etc. The influence of each controlling parameters on TBM performance prediction is
discussed based on the statistical results. Finally according to the developing history of the foreign prediction
models some useful suggestions are put forward for the development of TBM performance prediction models in
China.

Key words tunnel engineering tunnel boring machine(TBM) performance prediction model rock mass
parameters machine parameters
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Table 1 Geological parameters for comparison of models™
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Table 3 TBM performance prediction models at home and abroad
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